Markov-switching dynamic factor models in real time by Camacho, Máximo et al.
MARKOV-SWITCHING DYNAMIC 
FACTOR MODELS IN REAL TIME
Maximo Camacho, Gabriel Perez-Quiros 
and Pilar Poncela
Documentos de Trabajo 
N.º 1205
2012
MARKOV-SWITCHING DYNAMIC FACTOR MODELS IN REAL TIME
MARKOV-SWITCHING DYNAMIC FACTOR MODELS 
IN REAL TIME (*)
Maximo Camacho
UNIVERSIDAD DE MURCIA
Gabriel Perez-Quiros
BANCO DE ESPAÑA AND CEPR
Pilar Poncela
UNIVERSIDAD AUTÓNOMA DE MADRID
(*) We are indebted to Marcelle Chauvet for kindly sharing part of the real-time data vintages used in the empirical 
application. Part of this paper was written while the third author was visiting the Bank of Spain. Maximo Camacho 
and Pilar Poncela thank MICINN for financial support: contract grants ECO2010-19830 and ECO2009-10287, 
respectively. Any errors are our responsibility. The views in this paper are those of the authors and do not represent 
the views of the Bank of Spain or the Eurosystem.
Documentos de Trabajo. N.º 1205
2012
The Working Paper Series seeks to disseminate original research in economics and fi nance. All papers 
have been anonymously refereed. By publishing these papers, the Banco de España aims to contribute 
to economic analysis and, in particular, to knowledge of the Spanish economy and its international 
environment. 
The opinions and analyses in the Working Paper Series are the responsibility of the authors and, therefore, 
do not necessarily coincide with those of the Banco de España or the Eurosystem. 
The Banco de España disseminates its main reports and most of its publications via the INTERNET at the 
following website: http://www.bde.es.
Reproduction for educational and non-commercial purposes is permitted provided that the source is 
acknowledged.  
© BANCO DE ESPAÑA, Madrid, 2012
ISSN: 1579-8666 (on line)
Abstract
We extend the Markov-switching dynamic factor model to account for some of the 
specifi cities of the day-to-day monitoring of economic developments from macroeconomic 
indicators, such as ragged edges and mixed frequencies. We examine the theoretical 
benefi ts of this extension and corroborate the results through several Monte Carlo 
simulations. Finally, we assess its empirical reliability to compute real-time inferences of the 
US business cycle.
Keywords: Business cycles, output growth, time series.
JEL classifi cation: E32, C22, E27.
Resumen
En este trabajo extendemos el modelo factorial dinámico con cadenas de Markov para 
tener en cuenta alguna de las especifi cidades del análisis diario de los indicadores 
macroeconómicos, tales como el retraso en la publicación de las variables y la mezcla 
de frecuencias. Analizamos los benefi cios teóricos de estas extensiones y corroboramos 
los resultados a través de varios experimentos de Montecarlo. Finalmente evaluamos  la 
robustez empírica de los resultados haciendo inferencia en tiempo real sobre el ciclo 
económico americano.
Palabras claves: Ciclos económicos, crecimiento del PIB, series temporales.
Códigos JEL: E32, C22, E27.
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